ward diet containing 50 g fat per day and the analysis was done after at least one week on this diet. The dietary fat was mnainly groundnut oil and analysis of a typical 24 hour diet showed that palmitic (16:0), oleic (18: 1). and linoleic (18:2) acids were the major fatty acids (Fig. 1 ).
Faeces were passed into polyethylene containers and kept immediately by the patients in a freezer (-200C Experiments showed that without minor modification, the recovery of Na K-ATPase from the colonic mucosa after the Quigley and Gotterert3 procedure was low. The initial homogenising buffer, therefore, was modified as follows: 0.25M sucrose, 30 mM L-histidine, 2.0 mM EDTA, pH of 7-0 adjusted with Tris. For homogenisation the Sorvall omnirmixer was set at a speed of 180 and the homogenisation done for 60 seconds. Subsequent steps for purification were identical with the small intestinal scrapings. Na K-ATPase was enriched 10-12 fold by this method in the basolateral membrane preparation from colonocytes. Proteins were determined by the method of Lowry et al. 14 ATPase was assayed as described by Quigley and Gotterer' 3 with slight modifications. The assay medium consisted of 60 mM Tris imidazole buffer, pH 7-0, 6 mM ATP (di-sodium salt grade II, Sigma, pH adjusted to 7-0 with Tris), 10 mM MgCI2, 120 mM NaCI, and 20 mM KCI. Basolateral membrane (50 ,g protein) was added to give the final volume of 1.5 ml. The reaction was started either by the addition of the enzyme or by the addition of ATP and magnesium chloride together. Incubation was at 37°C for 20 minutes in a shaking water bath and the reaction was stopped by the addition of 0.5 ml of 46% TCA. Inorganic phosphate released was measured by the method of Taussky and Shorr. '5 ATPase activity was measured under three conditions: in the presence of Mg2+, Na+, and K' (total ATPase), in the presence of Mg2' and Na+ (Mg-ATPase), and in the presence of Mg2+, Na+, K', and 1 mM ouabain (ouabain insensitive ATPase). The Na K-ATPase was calculated by subtracting the appropriate values from the total ATPase activity. Fatty acid inhibition studies were carried out by adding fatty acids as solutions of 100 times the final concentration in 90% ethanol. 16 In all such assays, controls contained the same level of ethanol without fatty acids.
Results

FAECAL FATTY ACIDS IN TROPICAL SPRUE
The mean total fatty acids in the faeces of controls was 3-5 g/24 h (SEM 0.09) and 92% of these were free fatty acids (3.2 g). In contrast, in patients with tropical sprue the total fatty acids were increased (11.1 g/24 h, SEM 0.3) and free fatty acids while only 77-5% of total were more (8.6 g/24 h) than in controls. Palmitic (16:0), stearic (18:0), and oleic (18:1) acids were the predominant faecal fatty acids in both groups (Table 1) . Unsaturated fatty acids Hydroxystearic acid excretion varied from 0-02-1-0 g/24 h and stool weight from 151-869 g/24 h in the 15 subjects in whom hydroxystearic acid could be detected. Stool weight for the 18 patients with tropical sprue ranged from 130-1244 g/24 h. There was no significant correlation between stool weight and excretion of hydroxy fatty acids in the 30 subjects included in the study. The three day mean stool wet weight showed a highly significant correlation with total stool fat (r=0.73) and with unsaturated fatty acid excretion (r=0.74) (Fig. 2) . A significant correlation between total stool fat and unsaturated fatty acids was also observed (r=0.85).
EFFECT OF FATTY ACID ON ATPASES in vitro
Inhibition of basolateral membrane Na K-ATPase by unsaturated fatty acids (0.05 mM) ranged from 50.5% (oleic) to 69.5% (arachidonic) for the small intestinal and 43.9% (oleic) to 75.2% (linoleic) for 24h unsaturated free fatty acids (g) Fig. 2 the large intestinal preparations. Saturated fatty acids, hydroxy fatty acids, and methylester of oleic acid produced considerably lower inhibition. The inhibition by various fatty acids of Mg-ATPase was similar to that for Na K-ATPase except that the percentage inhibition was in general less ( Table 2) .
The Km for ATP for the colonocyte Na KATPase was higher than that of the enterocyte enzyme. The colonic Na K-ATPase Km was altered in the presence of 0(16 molar ethanol, but no such alteration occurred for the enterocyte enzyme. Similarly, the Ki for oleic acid was higher for the colonocyte enzyme. The pH optimum and optimum concentration of Na+ and K' were identical for the two enzymes (Table 3) . Na K-ATPase from the colon or the small Fattv acid inhibition of A TPase intestine was inhibited to a greater extent by oleic acid at different levels than the Mg-ATPase from the same source (Fig. 3) . The inhibition of Na K-ATPase by oleic acid was noncompetitive in type ( Fig. 4) , whereas the inhibition of Mg-ATPase was uncompetitive (Fig. 5 ).
Discussion
The percentage distribution of the major fatty acids in faeces in control subjects and in patients with group.bmj.com on July 14, 2017 -Published by http://gut.bmj.com/ Downloaded from Tiriuppathi, Balasuibramtianian, Hill, and Mathan significant role in the pathogenesis of diarrhoea. The failure to detect hydroxystearic acid in half of the subjects is unlikely to be because of technical problems as the gas chromatographic method should detect hydroxy fatty acids at 1 % of the total fatty acids, a level lower than in earlier reports.5 Although the two factors believed necessary for production of faecal hydroxystearate, sufficient amounts of free oleic acid and bacteria capable of hydrating the oleic acid to hydroxystearate20 were present, the absence of hydroxystearate in the faeces of several subjects suggests that other factors may be necessary for its production. These 
